P-glycoprotein limits oral availability, brain, and fetal penetration of saquinavir even with high doses of ritonavir.
The low oral bioavailability of the HIV protease inhibitor (HPI) saquinavir is dramatically increased by coadministration of the HPI ritonavir. Because saquinavir and ritonavir are substrates and inhibitors of both the drug transporter P-glycoprotein (P-gp) and of the metabolizing enzyme CYP3A4, we wanted to sort out whether the ritonavir effect is primarily mediated by inhibition of CYP3A4 or P-gp or both. P-gp is known to limit the bioavailability, brain, testis, and fetal penetration of its substrates, so effective inhibition of P-gp by ritonavir in vivo might open up pharmacological sanctuary sites for saquinavir, with the potential of beneficial effects on therapy, but also of increased toxicity. In vitro, P-gp-mediated transport of saquinavir and ritonavir was only moderately inhibited by both HPIs compared with the potent P-gp inhibitor PSC833. When [(14)C]saquinavir was orally coadministered with a maximum tolerated dose of ritonavir to wild-type and P-gp-deficient mice, saquinavir bioavailability was dramatically increased in both strains, but P-gp still limited the oral bioavailability of saquinavir, and its penetration into brain and fetus. These data indicate that in vivo, ritonavir is a relatively poor P-gp inhibitor. The highly increased bioavailability of saquinavir because of ritonavir coadministration most likely results from reduced saquinavir metabolism. Importantly, our data indicate that it is unlikely that ritonavir coadministration will substantially affect the contribution of P-gp to pharmacological sanctuary sites such as brain, testis, and fetus. Thus, if one wanted to effectively open these sites for therapeutic purposes, more efficient P-gp inhibitors should be applied.